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'* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the structure of the needle and a stator 
especially about the linear motor used for positioning with a machine tool etc. 
[0002] 

[Description of the Prior Art] Since mechanical conversion becomes unnecessary by using 
a linear motor although mechanical conversion (a rotating machine, a ball thread, and 
straight-line conversion by the rack & pinion gear etc.) is mainly used in order to obtain 
rectilinear motion in a machine tool etc., simple-izing of improvement in the speed, a 
non-contact drive, a direct drive, silence (there is little generating sound and it is low 
vibration), and structure and maintenance-free one are realizable. Drawing 8 is the cross 
section showing an example of the conventional linear motor. Structure where the stator 
which it was installed and was pasted up inside the iron core 72 so that the permanent 
magnet 71 with which two or more permanent magnets 71 adjoin, and the permanent 
magnet 7 1 which counters might serve as a unlike pole mutually, and the needle which a 
frame 73 is equipped with the coil of a polyphase (drawing U, V, W phase), and moves in 
the opening between the permanent magnets 7 1 which counter possess is carried out. In 
order to raise a thrust in this type of linear motor, the work of passing a high current to a 
coil, or shortening distance between the permanent magnets which counter and raising the 
flux density of the opening section is carried out. 
[0003] 

. [Problem(s) to be Solved by the Invention] The thrust in the conventional linear motor 
which was mentioned above is raised, and high flux density-ization of the opening section 
whose high current-ization of the coil which is a means is the means of another side since 
generation of heat from a coil poses a control top problem is usually adopted. However, 
the width of face of a needle construct becomes thin, and has the fault that the burden to a 
support mechanism increases to a machine structure target, although what is necessary is 
just to make a system to which parallel operation of two or more linear motors is carried 
out in order to solve this ~ a permanent magnet, a needle (coil), etc. ~ a double not less ~ 
it became required and there was a problem that cost went up Moreover, in the 
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conventional linear motor, in order to use the permanent magnet which is a sintering 
object, it is weak against a shock, and in the case of assembly or conveyance, a permanent 
magnet is damaged and there are a defective and a bird clapper. Although the device of 
protecting a permanent magnet front face by the resin etc. was needed for preventing it, 
there was a fault that costs, such as molding of a resin and material, started. Furthermore, 
since it was necessary to paste an iron core, the permanent magnet had the fault that 
adhesion, dryness, fixation, etc. will take time, respectively. And although a field is 
generated with a permanent magnet, in order to carry out next-to-each-other ****** of the 
unlike pole of a permanent magnet, the flux density distribution of an opening will be 
distributed on a square wave. This became change of the gap permeance of the gap of a 
needle and a stator, and had the problem that throb arose in a thrust wave owing to 
magnetic imbalance, this invention is accomplished from the situation mentioned above, 
the purpose of this invention has low cost, a property is stabilized, and it is in offering a 
strong linear motor mechanically. 
[0004] 

[Means for Solving the Problem] The needle by which, as for the above-mentioned 
purpose, the outside of the frame of hollow structure was equipped with the coil about the 
linear motor for which this invention used the permanent magnet, It is installed in the move 
direction of the aforementioned needle so that the magnetic pole which two or more 1 st 
permanent magnets face through an opening may turn into a like pole. So that the portion 
which constitutes the magnetic pole of the 1 st permanent magnet of the above may be 
covered with the magnetic material which consists of radii and a straight line and the 1 st 
stator which excites the aforementioned needle from the superficies, and the magnetic pole 
which two or more 2nd permanent magnets face through an opening may turn into a like 
pole And it is installed in the move direction of the aforementioned needle so that the 1 st 
permanent magnet of the above and a corresponding magnetic pole may turn into a unlike 
pole. The portion which constitutes the magnetic pole of the 2nd permanent magnet of the 
above is covered with the magnetic material which consists of radii and a straight line, and 
it is attained by providing the 2nd stator which excites the aforementioned needle from the 
inside. 
[0005] 

[Function] If it was in this invention, since it considered as the structure which can be 
excited from the inside and the outside of a needle by two stators, the flux density of an 
opening improves and improvement in efficiency can be aimed at. Moreover, by having 
used the magnetic material for protection and fixation of a permanent magnet, it has and 
the man day in the case of the cost of materials and assembly and reduction of time can be 
performed. 
[0006] 

[Example] Based on a drawing, the example of this invention is explained concretely 
below. Drawing 1 is the fragmentary sectional view seen from the upper part which shows 
an example of the linear motor of this invention, and drawing 2 is the fragmentary sectional 
view seen from width. Moreover, drawing 3 is the fragmentary sectional view seen from 
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the travelling direction of a needle. This linear motor is equipped with the needle which 
consists of a frame 5 which has two or more slots, and polyphase coils 6a, 6b, and 6c 
wound around the slot. And it has the stator which consists of a permanent magnet 1 and a 
magnetic material board 3, consists of the 1st stator, permanent magnet 2, and magnetic 
material board 4 which are excited from an outside to a needle, and consists of magnetic 
material blocks 32 which **** the 2nd stator excited from the inside to a needle, and the 
1 st stator and the 2nd stator. 

[0007] First, a needle is explained. The polyphase coils (drawing three phase circuit of U, 
V, and W phase) 6a, 6b, and 6c are coiled around the slots 1 la-1 lc with which the frame 
5 as shown in drawing 4 is equipped, and 12a- 12c. Although Coils 6a, 6b, and 6c are 
coiled so that the slot of the shape of a character of KO may be set to a for 1 1, 12a and 
1 lb, and 12b, 11c and 12c and it may pass along those side -> upper surface -> side -> 
side -> upper surface -> sides by this example, only the upper surface of a pair of slot may 
coil Coils 6a, 6b, and 6c only on the side. These slots have the role from which a coil is 
protected mechanically, and the role which radiates heat in the heat which a coil generates. 
The table 21 is directly attached in the frame 5 with the bolt 7 which penetrates a hole 41, 
and the rigidity of a needle and a table 21 is raised. Moreover, the table 21 is laid in the 
plinth 33 possible [ straight-line movement ] through the linear bearing 3 1 . 
[0008] Next, a stator is explained. The 1st stator which is a stator excited from an outside 
to a needle takes the structure where a permanent magnet 1 is fixed in the layered product 
of the magnetic material board 3, and is being fixed to the magnetic material block 32 with 
the bolt 9. The 2nd stator which is a stator similarly excited from the inside to a needle 
takes the structure where a permanent magnet 2 is fixed in the layered product of the 
magnetic material board 4, and is being fixed to the magnetic material block 32 with the 
bolt 10. It is fixed to the magnetic material block 32, and the 1st stator and 2nd stator 
constitute [ both ] the magnetic circuit. A guard plate 8 has the role from which the 1 st 
stator is protected as soon as it fixes a permanent magnet 1, and is ******( e d) by the 
magnetic material block 32 with the magnetic material board 3 with the bolt 9. The whole 
stator is being fixed to the plinth 32. When the length of a coil edge to the coil edge of the 
needle to the move direction is set to lambda, it constitutes from an example shown in 
drawing 2 so that the length of magnet (magnetic pole) 1 pole may be made into lambda/2 
and length for needle coil 1 phase may be made into lambda/6. 

[0009] Drawing 5 is the 1st stator and drawing 6 is the elements on larger scale of the 2nd 
stator. The magnetic material boards 3 and 4 consist of layered products, and are used for 
the extracting and a portion fixing permanent magnets 1 and 2, respectively. As shown in 
drawing 5 , in the 1st stator, the distance dl of the center of the curvilinear section and the 
distance d2 of a permanent magnet 2 which constitute a magnetic pole are a relation called 
dl»d2. Moreover, in drawing 6 , it is a relation called d3»d4 similarly. Although the 
portions of d2 and d4 work so that it may connect too hastily in terms of magnetic circuit 
(fall of the magnetic energy of an opening), since intervals d2 and d4 are short, they carry 
out magnetic saturation. Therefore, the magnetic energy on the front face of a permanent 
magnet is as strong as a magnet core, and has the effect it is so weak that it goes to a 
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magnet edge ineffective. The inclination which becomes so weak that the magnetic-energy 
distribution of a magnetic pole will be as strong as a magnetic pole core and it will go to 
the pole tip according to the irregularity of dl-d2, and d3-d4 and the aforementioned effect 
if it sees from a needle side becomes remarkable. In order to reduce throb of a thrust wave 
and to make flux density (magnetic energy) of the opening section into the shape of a sine 
wave, it is realizable by [ of the irregularity of dl-d2 ] operating the distance of d2 and d4 
comparatively. 

[0010] To the magnetic material boards 3 and 4 of drawing 5 and drawing 6 , the hole 
which lets bolts 9 and 10 pass, respectively is vacant, and, thereby, it is fixed to the 
magnetic material block 32. Moreover, although openings 51 and 61 are vacant to these 
magnetic material boards 3 and 4, respectively, this has the role to which the work which 
reduces the deviation of the magnetic flux within the magnetic pole by armature reaction is 
carried out, and the role which makes the weight of a stator mitigate. Drawing 7 shows the 
situation of the magnetic-flux distribution seen from the needle, although the distribution of 
magnetic flux is distributed in the shape of a square wave in the magnetic-flux distribution 
of the conventional method (wave a) — this example - like a magnetic pole center - a 
magnetic-flux distribution — high - a magnetic pole - changing — coming out - it 
becomes low, a distribution (wave c) will be carried out to a sine wave soon, and throb of 
a thrust wave will be reduced However, when there are no openings 51 and 61 of the 
magnetic material boards 3 and 4, the influence by armature reaction will come out 
notably, will become the sine wave-like distribution (wave b) including the higher 
harmonic, and will appear as throb in a thrust wave. In addition, this invention is not 
limited to drawing 6 from above-mentioned drawing 1 , and may be made into the structure 
which replaced the needle and stator of drawing 6 from drawing 1 . Moreover, as shown in 
drawing 3 , although the cross section of a needle is the shape of a character of KO, a 
cross section may be made into the shape of ** in the air, and a cylindrical magnet may be 
used for the 2nd stator. 
[0011] 

[Effect of the Invention] Since a needle is made into hollow structure and it excites from 
the inside and the outside of a needle, while being able to use the magnetic energy of a 
permanent magnet effectively in terms of magnetic circuit and being able to raise efficiency 
according to the linear motor by this invention as mentioned above, the mechanical 
structure of a needle can be strengthened. Moreover, since a permanent magnet is 
protected and fixed, while being able to reduce the percent defective in the case of 
conveyance by having used the magnetic material, man days, such as adhesion of the 
conventional permanent magnet, are reducible. Furthermore, since the portion from which 
a magnetic pole turns into a unlike pole has short-circuited the magnetic material board 
which constitutes a magnetic pole in magnetic circuit while irregularity is prepared, if it 
sees from a stator, the magnet (magnetic pole) center is high and the magnetic-energy 
distribution (flux density) is so low that it separates from a magnet (magnetic pole) center 
conversely. By this, a flux density distribution can approach a sine wave and can reduce 
throb of a thrust wave. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The linear motor characterized by providing the following. The needle by which 
the outside of the frame of hollow structure was equipped with the coil. The 1st stator 
which it is installed in the move direction of the aforementioned needle so that the 
magnetic pole which two or more 1st permanent magnets face through an opening may 
turn into a like pole, and the portion which constitutes the magnetic pole of the 1st 
permanent magnet of the above is covered with the magnetic material which consists of 
radii and a straight line, and excites the aforementioned needle from the superficies. The 
2nd stator which it is installed in the move direction of the aforementioned needle as the 
magnetic pole which two or more 2nd permanent magnets face through an opening turns 
mto a like pole, and so that the 1st permanent magnet of the above and a corresponding 
magnetic pole may turn into a unlike pole, and the portion which constitutes the magnetic 
pole of the 2nd permanent magnet of the above is covered with the magnetic material 
which consists of radii and a straight line, and excites the aforementioned needle from the 
inside. 

[Claim 2] The aforementioned magnetic material is a linear motor according to claim 1 
which is the structure which carried out the laminating of two or more magnetic material 
boards which prepared two or more openings. 



[Translation done.] 
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